BACKGROUND OF THE INVENTION 

1 . Field of the invention 

2 . Discussion of Background 

A _ 7.^S<7)®^(D[6]±lC#oT, ina^^y pott* 

tt*«io*^©tttttt. xt>A*;^i (sv» *fctt»«ttb>*^« 

^^ffl^fcGMR (Giant Magnetoresist ive) 'Sy H CD B85B&£*^fflffc£ <fc D , 
^b<[6l±Lfc. flkifiTtt, S^lOO (Gb/p) £fi*.*»V>-C«fc*. 

U.S. P. 6, 043, 959 ^BJ*ffl»tt> ff§2<7)3-*g& (±g&3-*B&) £ 
TOttfc»J«UT, 3>f;W©ttS«*<>^**>**«*3tf' S5^&#tt 
&Bfe#t5S«^tt^?». U.S.P. 6, 259, 583 Bl *§-BJl*ffl«te> 11120)3- 

±mLrz^nmm\z^nx^^^ot^mm^(D^-)vmm\t, 7* hj 
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lc ^ £ <£ 5 & IB H tfttltt "5" * • 

&<Dffiir>tttt*m (wt, hibs em** 

HiBs tftl/TIt FeN, CoFeN, NiFe, CoNiFe teZtfinZtlX^Z. Z.V>o%. 
FeN, CoFeN*2H\ 2. 4 TOM^timmMm 

NiFe, CoNiFe *y*fcJ:tK 
NiFe©*-&, Ni <t Fe ©MtltfcWC, Fe ©Jt****< 

i. 5T~i. 6T©»fn«3M«#»&*i*- k***>* »^it©=i> 

bfrb, 8 0-10 0 (Gb/p) b7*^«*«0. 1 

~0. 2/im©*/h«tCttb, tni:#ot« 2. 3-2. 4 T 
***«Rj*3n*;ifcK:&tK NiFe Ttt. :©«*ft*fttilfc# ,, r*a^ 
***flrCI*. CoMiFe38H**T**««. *©ftfP«***tt 1 • STggtfe 
0, h^y^^o. i~o. 2 Mmo«*ii:&ofc*^i:*Sft 2 . 3- 
2. 4TO»ISft**«**ilfcTJli:*«"C#&V>. 

*y*T*Kfctt ft Seeded, tt#H«***2. 
4T©CoFefc£*fflV^ *©±fc, MftMttft 2 . 3 T© CoNiFe y * 

-;^7X^lt. Ion leu J:oT h 'J 5 >^l/ft»tntfft 6*V». 
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tZ\%&. Seed Bite. tflAtfCoFe 0X/Vy^lT^D, Ion Beam K <fc 5 MJ 

£Tz. -f*>. 5 U >^faoT, ±»#-;KB«&0. 1-0. 2/zm<D 
|R/h«HC h U ^ >^-r-5*&g# t &&fcg>. Ion Beam $£t^^T*ilit5^ 

7j?-;KOhU5>^^^fcoT, ft*te, ±«3-*»<0J§M*K:»o 

Ion Beam l:«fcoTh'J5>^n, (H©****** <E> 7 I^T. # 
ABS fcifiWSg, «nfct-A5-f h*tt*»*6n*. h?***#0. 2/x 
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LteVtafr-DtzfrZ. Ion Beam TT^^-;P^ hU ^>^Lfc*^> ^-tXtC 

£ixmmvtz&m%L?tf* ±.&#-)KDmmmznttm-rz>o ^^77 

3k\Z$>tz-3T\t* 5 0-7 5gWj£l^^T, Ion Beam £Bia*L&t-mtf& 
t,*. ££>£^gtf> Ion Beam(D!&*fte, ±g&tf-;i/£3E^*ffl 'bits, l^fc, 
^_ ;w ^t % 7 1/7^ > ABS fCftfroT, iplT^glKSS/jN-r 5^~A*£l 

^^o<k^tcf«co> abs X'M.frb^yp^tfmxvMmmm.^vFx&mi'T 

H t££<Dmm**kV2> e Z\<Dtctb. 0. 2 JumJ^T<£IE^^^&h^.y*3^>^ 
D— )VtfmMT$>K)* 100 (Gb/p) UA±(Di^f2^ffi^gf£^S&"3"'5^£ 
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m 1 2 ©#-;W«*<*fc»36 b» #~)Wifi ABS fcfi 0 ±#*S 

tit, W%&fr&XfVt&W)Wlftmz. If- h 'J" 3.-^3 

^ * IS PL £ z t ifi T # < 5 . 
SUMMARY OF THE INVENTION 

*£$<Z)Mtt. 100 (Gb/p) K±©«IB»®ffifllt-»J6T€rS«l3 

*»W©J|K:*)5-0©IMitt. 2. 2-2. 4 (T) ©ifb&fP 

(HiBs#t»rs) ftfr*. 0. 1-0. 2<tm©h5^l* 
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^^#«Eb, mmtmm&?& 1 <D#-)i&<Dm7tmziB.^< \z-onxm*-t 
**y7mtm&-rz>&&mt. co&tf Fe £^tn&&*mx&s. ctom 

CoFe X\t CoFeN (Dfan^X&So CoFe Xit CoFeN te, 
^S^2. 2~2. 4 (T) <D HiBs *mT&So y :/m£l?S}gT 

FeN, CoFe Xte CoFeN ©XA°^i8lX&oX ! feckV>. ^2(D#-;i/ 

SX_t<D®.fr&t>"&iZ&K) . 0. 1~0. 2 Mm© h ^ y ^SrWU 100 
(Gb/p) ^±(Digf3#®^^^X^^i^fB^®^^^M©»Mam 

^ )ijkzsm2<Dn-(Mt, &i<Da-?ffl<D-'m±\zMj&zntz&i <D&mm 
<Dm±x. nv2*w7$[>(DWir)*. Mmzmzmmv* muni 
^frf-yrsHD^-^z. &2<Dmmm*it\sX&#>&zn. m-jjfov>& 
j£&tkcz>&o\zmmznz>o 

Chemical Vapor Deposition^ > CVD tfo?Z>)*mm UT, 0. 1 timU 
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<Du^)v^mm\zmmvx, m-*fo<»&**£vz>£oizi,Th£^<, -© 
fg 1 ©zk ;i/£.tff£2©:if ±®*^^®^j;^(^— w-m^m^r 

y7tf-©±® J fe, □>r;|/©##:®t(^-¥®<hf«CS<fc^^-rS. C^-T^^i: 
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g&©*VJ^ii^ Ion Beam & £ <£>X y ^ > H<toT7^7^n5:i 

fe.Ion Beam^i:©X^^>^¥©^cfcoTT^!y^$nS^t*^<J5:S. 
Lfc^oT. 7^78B#£m>«#£©#IMc£0£:7V'75JW >h<D&W)& 

yf>m. ifflV^^lC^-r^±BBX^^>^lC«fcD, 0. 1~0. 2 Mm 

gBcD&g&tc, mmm&m<Dmm-t)m%>&?\zx.y^>?f-rz>o xyf>^ft 

ttX, Ion Beam Etching Ion Beam (£>Htt:g|^<Z>S^ 
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I^iitlT, JB203-^*»4, I2^ttlii:> * 3 

MB* 3 (Dmftm*B&Vtc'&> WE* 3 0«tt«©±fclMBl'$>* h ? U 

H^^fs^2©^a^4m : &x^^>yr^x@sr^^T*viT i bJ:Vio 

CoFe Xtt CoFeN T&So CoFe Xtt CoFeN tt, MM**** 1 2 . 2 ~ 2 . 
4 (T) ©HiBs*mT£D, 0. 1-0. 2 /imWh77^l:^ 1 
0 0 (Gb/p) K±©*B»H**fc#*T**, *ty^itll»T*i 
ttKUl. FeNv CoFe Xtt CoFeN OX/tyf *Tf*t)tfe±K * 2 
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ABS A^iaVittB»ClS:3£U, Ion Milling m<D7$-)V 

BRIEF DESCRIPTION OF DRAWINGS 
Hilt *»Wfc«*»iWft^* FfcABS 

04H H3C^Ufc««3E«l«»*ABSfll^e>^fcH ; 

mmz^^mm ; 

H8H H7tc^Ufc««l£lftW»* ABSfidfr&JLfcH ; 
HI OH H9»C*bfc«««*«»&ABS«^6BfcH ; 

gnu m3n^m6iz*vrznmMm&*n^nmmm.^v Fa>»itx 

H12H. 0 11 l:^L,fcIg©'#»li^^1"0 ; 
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il3H 0 12 i:SUfcl8©«oii**t8 - 
01411 013 tc^bfc:Dgtf>&<z)if§£:*T0 ; 

0i5ii 014 \z9*vtcj:m<D'&(Dj:n&*'r& ; 
0i6H 015 \z*isfaj:n<D'&<Dj:m&*-rm ; 
@i7ii 016 jc^bfcxgo&axe&^-rH : 

01811 0 1 7 (C^bfcX*I<D&£>X*I£^T0 ; 
019(1 018 (;:5KL£:XfItf>&£>X*l£^T0 ; 
02 011 B 1 9 C*lfcl8©ftOl8tStH ; 
02 1H H2 0fc*bfcl8©ft©Ig**-rB ; 
02 2H B2 1 C*Ufel8©ft®l8ftwtH 
02 3il 02 2fc*UfcXg©£©Xg&^-rB ; 
02 4H H2 3fc*UfcX«fcABS«*>5jt,fcH; 

025^ 02 3 W02 ^c^i/fcxeo&^xe&^rB ; 

02 6H 0 2 5tC*UfcXe* ABSfi«fr£Jt.fc0 ; 

02 7(1 0 2 5»C5SUfcX8&¥iSmbfc0 ; 

02 8(1 0 2 5-02 7 i:^Ufcl8oftoi8SSt0 ; 

02 9*1 02 8»C^UfcXe* ABSfi4^e>^c0 ; 

03 0(1 0 2 8^0 2 9CSUfcl8lC*^. 

^JO^oT^-r^0 ; 
03K1 0 2 8-0 3 0 (3^bfcX^Sr¥®^L,rc0 ; 
03 2(1 02 8-03 1 d^LfcXf§<D&tf>X*I£^-r0 ; 
03 3(1 H3 2H*UfcX8*ABS«^&afcH ; 
0 3 4(t 0 3 2 W0 3 3 (C^LfcX*i<Z>&<DX*I£^T0 ; 
0 3 5 (1 H3 4tC*bfcXe*ABS«^&afcH ; 
036(1 0 3 4R^0 3 Sfc^LfcXgamffl&^H : 

0 3 7 (1 t*©ig^it ; 

03 8(1 03 6(C^bfcX@^^T#e>tl^2(7)3-^^/^-> : £ 
3^-T0 ; 

0 3 9(1 0 3 7fc*Ufctt*lS**T#&n&*2©3-*»©/^- 
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>£^T0 ; 

04 1H 04 Ofc^bfcXgO&OXg&^EI ; 
@4 2H 04 1 K^UfcXgOBfcOXg&^rB : 
@4 3H 04 2fc>*UfcXfI©«©Xg£^rH ; 
@4 4H B4 3 »:*l/fcIgo«©l8S*tB ; 
@4 5lt 04 4lC^LfcXg©&©Xg&*"r0 ; 
B4 6H 0 4 5 K:jKLfcXg<Z>«©X@£*t* 0 ; 
B4 7(t H4 6 C*l/fcIfiO«OIi**tH ; 
B4 8H H4 7 i:*l/fcl8©ftOl8S*tH ; 

B4 9H H4 8tc^ufcxe©a©ies^-rH ; 

@5 0H i4 9t:*bM»lS^®; 
H5 1H 0 5 0 tc^UfcXg©«©Ig«:^BI ; 

H5 lC*bfcl8ftABS«*&ftfcH: 
@5 3H 0 5 1 ROT 5 2C*lfcl8CftOl8ft*TH : 
@5 4H H5 3K:*UfcXe*ABS«^65.fcH : 
B5 5H 0 5 3 ROT 5 4t*bfcl8O«<0l8S*tH : 
056H 05 5fcj*UfcXg£ABSfl!lfc*"rB ; 
0 57H 0 5 5 ROT 5 6fcSUfcl80ftOl8**tH : 
058H 05 7fc*UfcXg&, ABSfl'J^e>JLfc0 ; 
@ 59(1 0 9ROT1 OfcjRbfcJW**^* HOMl8**tB ; 

06 1&, 0 6 o\zmvrci:m(D^i(Dxu^m-rm ; 

B6 2tt; B 6 l tSUfcia* ABS «*> SftfcH ; 

@6 3H 0 6 1 ROT 6 2 \Z*k : 

06 414, 06 3(C^bfcX*i£: ABS»£>JLfc0 ; 

06 5(4, 06 5tC^bfeXigCO^<Z)X^Sr^-r0 ; 

Been *mwiz&z>mmm%^y H*«v»&*ft^* k§£m<oie®0 ; 

06 7(4. 06 6fc*bfc«»^FM**ffi* (ABS fill) ^6*fcH ; 
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@6 8n *&mz%zmmM§a.^y n&t;a^f \* mm 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

1. BMBifS.'^yF 

S£&#-ifl^2 <!:, tt^O*^ 3 tS^tJ. 7,^-T^5ti, 0J*tf, A1 2 0 3 
-TiC *Tfc*36#l 5©H®K, A1 2 0 3 , Si0 2 #©»««l 6 (0 

^T'te, ABS #1(01115 OK, ^1«5 1, ^2<0^gP5 2, £ 3 ©i£ 
gB5 3, «40S»5 4, RtX, £§ 5 (DWiW> 5 5 £{§*.S0d£^LT&£o * 

m.m 5 o «, *w fi T*Tffi«©*n#toic#-r sftffi*^* t ft o , fg 2 © 

SftlMtt »2<JD«»5 2Rtf*3©a«5 3©*litt. ABS <h 

fc*. !&4©igg&5 4te, SJS®5 O^^^fv^^-t* 1 ^ 3H5©l£ 

03, H4t#lt*l:, 2 tt, il©3-^ 2 11^.* 

2©3-*SB2 2 1, 2 2 2 t, TJ^tTO^t 7^12 4 »1© 

#-;m*pi4i, *2©#-;pasP2fc, *i©3<^2 3 1 *2©3-r 

ttTORWCft^T, *©1MMb©fc*, ffll©3-*S&2 1 1 

^i©stti2 1 1 t&E-rzz 
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WWt^oT^S. ^13 4(1 A1 2 0 3 , Si0 2 , AlNSfcte 

&2<DB-?U2 2 1, 2 2 2te, fg 1 tD&£HI 2 1 1 ^ Y y 

y^^UTlSl^'&oTV^. a^USWCiSt^T, m2 (DB-ZU2 2 1 , 2 
2 2Hi2©itl2 2 1 ^3©Sftl2 2 2 £ £fS« b£8ti££W-f 
la^OfSSMfcOfctf), ^2(03-^^2 2 1, 2 2 2$, ^2 0Hftl2 2 1 

il«!2 1 1, SH2©«BM4Jgl2 2 1TO30H412 2 2 te, #J*. 
fcf, NiFe, CoFe, CoFeN, CoNiFe, FeN FeZrN e>S4R-T 5 

;Lt#T#S. mi(?5attM2 1 1, ^2 0ittl2 2 lM3©iftl2 
2 2©^tlH 0. 2 5-3 MnKDfgBK^SnS. 

^io&f&l^BM^ 1 1, i2©ifi2 2 lM3(D«tti2 2 2 

0^J§0SK43^T, Il©ffl2 1 ltt, CoFeN CoNiFe tfn>-ftl 

7^cfcoT*iJ&T£fc<££^3.Sg3<DM;lgl2 2 2 CoNiFe Kcfco TlififcU 

w,2(Dm&m2 2 inmmmj&®&<»M^co¥eti-cmi&-tz>z\£&T*%z>o 

^1CD^I^2 1 1, &3<Dm&m2 2 2^f 2©lttl2 2 1®^ 
te, ^/hJ»^(D^A-y^M2 4$PgTTM[filT^mi^^-^P 1&^2 
Otf-^g&P 2<D-Uttm&lsT&K). mi<D#-)Vl&P l&tfm2<D#-)l 
SEP 2 K*5HT»#&#>£tT&5. ^t'^I2 4«, ^B&tt&MBISfcteT 

J;oT«^^tl5^1©#-^±l- SfS20*-;Wt2 1 2, ^3 0^- 
JPtf-2 1 3Rt;i4(0#-;Ht2 14$, £(DMI#T^SLfc8!3££*r-f 
^2(D#-;Wn-2 1 2, 13 0^-^2 1 3R^4(D^-;U)t2 1 4te, 
CoFeN icfcte CoNiFe UE<D HiBs Wld £ o T$tf&T3. 

W,2<DK-)VUV2n. *W?m24<D±.\Z. i 2 Olttl 2 2 1 ©S^ 
^^oT^^n^^5(0^-;i/)tS:^3a)?^tim2 2 2©»^oTi 
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H 4 il©itti2 1 10>m. *2©#-*flr2 1 2fttf 

^3©#-;PM-2 1 3«. ABS ©h^y*«#flfcJ!£* , B&^ TV ***^ * 
4 0*HPfr2 14tt. *©±«M#» M«*^< *h?**«PW (i4# 

9R 2 ©B&ttBS 2 2 1 * o T*J«S nSSS 5 0#-*H\ftlflS 3 ©&& 

12 2 2 0MfcioTW*n5i6©*-*fr2 2 4t>. fg4©#-JWt 

2 1 4 iiS^RIUftb^y^WPWtfeoTV^. ^tUC^D, iS^SSE^l- 
#j&Lfc&h^? l liPW##e>n5o 

fg3©BM41BS2 2 2itfI2©Itti2 2 1 tt, Hfc,. *l©*tt*2 1 1 

t©WlC-f *t^t«ot. ABS 5 2 , 5 3©«#fcJStf. 

5,^2 16, 2 17^2 1 SKfcUT, ^1«I2 1 1 Ktt^StTC 

4lC<toTS^e>tlT*5 0, ^3(D«M2 2 2»tf«2©itW2 

i2 ©itti2 2 1, fttf, ^3^12 2 2fc<fcoT»fc3n*»2© 
3-**tt,jKV»«#2 2 3fc\»V>*#2 2 4 t*^tt.lK'Vi*»2 2 314, 
fciBtfWC, ABS 5 2 , 5 3^:bt^i©A*>>^t>y^2 16 

~2 1 8fc«fcD, Il©iti2 1 it«^«nt^4. tnicJiO, *1© 

&ftHI2 1 1, r\V***VfM 16-218, ^2<Dittl2 21,*3 

©a^ 2 2 2 ^ fm 2 4 *» <*»*a*»«0»*«*'* 

$n^. «V»«»2 2 4ttl&2©#-^8&P2*«j£-r*. 

»i©#-;w»pi». *t^i24t««r*«tti' rfcfct>»4© 

-Hrfr2 14 0»«Sl, S2 »*S1. S2tttW*«»4©*--«' 

W2 i 4©*7c»fcifi^<c'3nTJi*r*- ^©«k5tt«as»cJ:ntf, 



15 



**V?m2 4tmmt^>m4<D^-)V^2 1 4te, CoRtfFe £^tTS8& 
#*re&£o £9 JMfcffJKte, CoFeXttCoFeN©Mn^T^5. CoFe Xte 
CoFeNte. &fn&*^m^2. 2-2. 4 (T) CD HiBs *mX*1bZ>. &4<D 
#-)),fr2 1 4fcL FeN, CoFeXteCoFeN©X/Vy^MT&oTt>Jc^o S& 
2W^-;^P2lCMbTfe, ^t^l2 4tiit^2(DSftl2 2 1 

j^±<Di&^fc-frK:<fc9, 0. 1-0. 2^mOK7>^iPW^l. 1 
0 0 (Gb/p) K±oKC»iii*flEfc#*KT?*«KIBM*flE»*S©»il 

H**««»C*V»T, 11(03^^231^:, 1 2 CD 3 ^ ;U 2 3 

2<h£^Ttfo llCD3<;i/2 3 lR^2C03-r;W2 3 2tt, llCD3-^gP 
&«|^-r'2>llCO®H4M2 1 10-I±C»)«*ftfcilOttWI 2 5 
±T?» /t*;^ty^*2 16-2 18O«0S. jJMi^ttKJSIIalU 
«*©3-f ;W^->IB©X^-Xfc,HI2©lftWII2 5 2£^UT&a6&£*U 

^ - ^ [6] CD & £ £ & J: 5 &|g $ n & . 

mi<DU^)V2Z lRZ*Wi2<DW()l2 3 2 <DfilHC#£T£fit 2 CD*6^M 2 
5 2H mZ&> Chemical Vapor DepositionC^T. CVD <h^T b 
T, 0. litmStfEOWilOAl.O.IItUT^rt-C**. LfctfoT, /ty 
***y?*2 1 6-2 1 8^1 ©*-;P«Plt©n^ »l©3«f^2 



16 



il©n-f^23 1 RZfM 2 (D n -f )V 2 3 2 l£fS]<Dm3i££ £ 5 £ 5 

KJg^nS. mi<DZ2-()V2 3 lSLtK^2(7)Il-r;i.2 3 2te, #i^rWpg 
-K&S©-?* mKDa-()V2 3 l<Dft$%£, fg 2 CD =1^2 3 2(Dfti%£Z 

3 lM2(D3^Jl'2 3 2<D±M\Ztt\sX. &i!CD*fe^|gt2 5 4 £tt#-T& 

fgicoin-f ;P2 3 ira2(D3-f;P2 3 2<D±.m\ztt-? 

z>&mmm*ffim<tt£tiz>o &tz. mion-012 3 1^203^1/2 3 

Jl/ £ i« ISSt <D /I ^ - > £ b T J£f£T -5 Z\ £ 1fi aSm iZ -5 . 

11053^^2 3 1OT2(D3^;P2 3 2©±C, M\Z, flfi(DZl-f Jl/£J£ 
^-r^^«^1^33-T^2 3 1^2(53^^2 3 2(D¥a<b<h^^-&T, 
f§2<D#-;Wt2 1 2^A'7^^t7^2 1 6<D±®^ n^JKD^® 

tm-y-mtuz&^izrz. z\o-rz>z.£iz&K>. mn^^ ^^mm-r^ 

2 1 2W-^^t«>^2 1 6CD±ffil^ iS««/^->i:bTMt5 

X\Z. H3~0 6£#Brr*£, fl 1 &tf!f§ 2 CD D>f;W2 3 1, 2 3 2H 
V 7* 2 1 6-2 1 8(DM0^^IhILTV^o ^103^^231 
tt, X/H7MT'*oT, ^1©HI12 1 lOft^-iSCM^nfci 
ii2 5 l<D®±{cBS®^n, iiI2 5 lOlllMlTili&MOCi 

<Djtao£¥ffi#K^[p]-r£o ^i©3<;v23in cu (spd uznmn&m 



17 



#**£«fcoT*Jjfc£nS. *6il2 5Ht A1 2 0 3 > Si0 2 , AlN£fc«DLC^ 

ic^iut-^o ^2©3-f;i'2 3 2%, Cu (SPl) ^t'roiiiill^ia^Ti 

BK^n^o ^^2 5 2 t>, A1 2 0 3 , SiO z , AINSfcttDLC 

|gl©3< ;W2 3 1^2©3-fJl/2 3 2©30H 5 3K£o 

Tlfe^nt^S (03M. itl2 5 3 t), A1 2 0 3 , Si0 2 , AlNS;fcte 

gl©3^jV2 3 1^203-^^2 3 2©P^lC#«E-r^)^m2 5 2 te> 
#|*Ji, CVD £3§J8LT, 0. 1 MmgSClfl© Al 2 0 3 ii ttf fiKt 
M. Ife^T. ****** 7* 2 16-21 8t#-*«Pl, ?2t 
©fWTN ^1©3^^23 lRtf»203-f^2 3 2 <E>#r t U 3 

W,2(DU^)V2 3 2HI103^JV2 3 1©3^^->W®^^^ 

Kl&MSn*. »1©3<^2 3 1^*2(03^^2 3 2(1 
-fcfc*©"?, miCD33^;W2 3 1©^2 8 1 ^2(DZl<;i/2 3 2<D^ 
S2 8 3t$, »««#2 8 2T««bfcia^J»«S*B&t*Jli:»-<kO. !3 
-^|6j©«im*^OS-& J 5C:t^T?#S. »l©3-f^2 3 \<Dftm2 8 6« 
«««#2 8 5^*0*^2 8 4l:»«Sn, U-H**2 9 ltC«fcO 
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timzmfrti* noa^ticii^ns. $n2©=i-r;w2 3 20^2 8 7 

0 6OHitttSftoT, JBl©3-f;W2 3 1 fttffc 2 ©3-f ;U 2 3 2 ^1 

Lfrfc, ^2©=I-r;i/2 3 2 t, H§2(D#-;Ptf-2 1 2W^^^ 
M-2 1 6 tit. m?L\Z* CVD £BfflUT, 0. lMmggCfiil^OiS 

mi»31-r^2 3 lR^2(D3-r;P2 3 2«, ±ffiy^3l#® K i&^—sp 

2 3 2©±St*tLT, *I©iil2 5 4mt§-i:*^f §©T\ ^ 
lCDD-r;U2 3 lTO203-f^2 3 2©±ffiK#rs*ft»tt$i**fB#ffc3 

*1©=I<;W2 3 ltt, ^7+^0, ii©itti2 1 1© 

-mzttmt£ntcmmm2 5 loic^sns. ^203^^2 3 2*>, * 

7 ^iT^O, ^l©3-f ;W2 3 1 <DU-( )V9->m\Z$LVZ>^-*W<Z& 
V^T, IM&2 5 2<D±l£j£j££n5o *fe^l&2 5 2H X^-X(DJg®Rtf 

«8I*2 5 8tt, tfji**f2 0t#SIotl^. §i!2 5 8lt Al 

tt**0*^3©ttifiK:tt, il©y-;VKl3 1t. iii3 2t, Sg 2 
©~>-;H*BS3 3 t^I^^ntl^. »l©v—;WHIH3 lRtf*2 05/- 
;PHM3 3te, NiFe^lC<koT*dc^n*. »1 ©.->-;WHBt3 1 tt, A1 2 0 3 , 

s\o 2 mo)mmmi 6©±cM$nx^5. itn 6« Ai 2 o 3 -Tic irc-fr 

^®0if3H ^l©y-^HI3 1&^2©^H13 3 ©W© 
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tc «k o Tm&? Z> z. £ ifi-v # & o 

iZ&^T. 0 1—06 td^nfc*Sfi£BB#£^— 

103^^231 (D|^^2 8 1 <D±.\Z, mWM2 8 2-2 8 5 £»J1U Sg 1 
<Dn<^2 3 1 ^2<DU^ )V2 3 2 tCSSTT £ fc £?f*/ifcb£: Z. 

i^I2 8 2-2 8 511 ^3 0«fr2 1 3, ^4©#-J^ 
2 1 4, ^2(DlStti2 2 1^13 011112 2 2 <hR-<DX*SKcfcoT^ 

ftoT. i7S0!i8l:Sbfcili^7 Hic«kn«, 01-06K:^L 

fcS»K«a'\y F©*Ts«ufla&***#&*i*«i, fgi<wf;P2 3 1^2 

JgKlv *58W^««»*K«^y HOSU^^JS^JtCOViT, 09&tf01O 

zmrnvrmwrz* 09».tf0i oiz&^x* mi~me>\zmnrcffif&ffift 
tm—om^^z^^x\t. m— 0^ss#i£>i$ 

103^^23 1<D^2 8 1©±K1, M2 8 2-2 8 4£**JIU 
©3^ ;i-2 3 1 £Jg2<£>n-f ;W2 3 2 Ctttt"r*fc»©»tt##fc#J*l'fc £ 
£T&3o iM2 8 2-2 8 4(1 S*3©#-;Wfr2 1 3, ^2<Dltti2 
2 1MI3CH412 2 2 iil^-CDXgtCctoT^^n, /^->to£n 
t%©T*5. 0 9Rtf0 1 0 lC^Ufc?*8HK& y N'.y FlC^tltf, 0 1-06 
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©□>f;i,*->Wfc£i;**'*--*ft* ««|2 5 2T?*», ii!2 5 2 § 
B&m2 5 4TSofcutTfe5. 

2. »ttat«"^y F©IHft#ifc 
(l) 

2 3 i Sl rjC^2(DH<;P2 3 2 ^W-r^^l^«^^^^^ ys ^ H (0 

i-06) ©Rjg^n-fc***?**. 0 i i~03 5twB^rs:/p-fe*«* * 
x;\ — ±t ! ^fr £ ti £ t> © "P & £ ^ ^ * ^ * *f ° T * < ° 
<Hi l©tt»K:M*^n-fc*> 

K»*0*f3, ttti3 2. I2C^H«3 3, MUM 

****** 3 JSio^H*3itt, NiFe feS©«tt»» 

ft ffl V^ 7V-A^*»«^2-3 tf mOM^T»*«. *« 
3 2H -*Kltt, 2S»7f^T?»*^5. ^l^^ Ttl 3 ^ 4 
MmOlfOTiVSt^Wt^ * CMP TWftUfC*, 

K**D**tfr*oMR**3 ft****. ^ 2 ^^^ GMR 

if3^.7^ti^lt^ *2©*-*fc*3 3ttNi*^£©a 
tt*f»ft«^, l. 0~l. 5amoWtft«J:5C**t*. »MI3 4 
0. 2-0. 3 »m©rJV5tlltl/T»J«t*. 
Ml 1 ©&tt* 2 1111 CoNiFe ( 2 . 1 T) Xtt CoFeN ( 2 . 4T) ftfflV^ 
3. 0-4. 0um©i)ltt«^il«i2 11©^^l 

NiFe (8 0%: 2 0%) * b < NiFe (4 5%: 



21 



5 5%) <D* v*m. Xte. FeAIN, FeN, FeCo, CoFeN t> L- < tt FeZrN <D 
7>/1y^l&£> 0. 5 — 0. 6 MmOjl*--e^^bTt)ckVi. 

*>/>L*i^®i»T. 0- 2 it m 2 5 1 ftAKU « 

ti2 5 1 <D?m\Z Seed K 2 6 0«*t*. Seed K 2 6 0U. «W2 5 

1 l©«iiiS*5<fc5K»JrrS.Seed«l2 6 0 

tt, Cu ^y*T»«tl/'Cl«l35i:#»*fflV^ Cu-CVD (DjgfflKioT. 5 
0 nm~8 0 nmO|)lt)5:5i9t:»5. 

Seedl^2 6 0 <D±lZ 7 * hUVX h*** X tf >3- htt«tif©a« 

SeedM2 6 0©±fc, *1©=K*2 3 1*. 3-3. S^m© 

***fc*J:3ia*ft***. HUB. ±BlRWC»^;*»l«Tfto 

<@1 2(O^H(CS^7 P P-tX> 

»2©#-;W*2 1 2&tf/ty****7H-2 1 6 

^l©«2 1 1©-«±K. ^-JWH-2 1 2W^^77" 
H-2 1 6^M«*«TT»*Sns. #-**2 1 2Rtf/^^t^fr2 
1614, HAtf. CoNiFed. 9-2. 2T) fcJ:D, 3. 5-4. Oum© 
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hl/yXhl RS2 ^^X^tlT, %&l<Dm&m2 1 IS:, Reactive Ion 
EtchingU^T, RIE ^T^Xte Ion Beam EtchingCRT IBE tlTTS) 

*5:7-fiefc*fT U HI 4fc*i\fc3»C. *l©3W3lWrt©« 
ffl£g? h*/t-FR2 fcfcfcU J5fc. ky^ t>*A-FR2 

<H1 5(0^lcS^>^D-tX> 

|ft»H2 5 3RtJfU^X h*/^ — FR2 Chemical MechaNical 
Polishing CMPfc***) fc«koTW*U TOftT*. CMP fcfcfc 

SOUTHS. 

<0i6<o^SilcS^yo-kX> 

^231, *2©#-;W*2 1 2R^^t7^2 1 6©«iB»^« 
Hfc, 0. 1-0. l 5/ime*©IH»**t*»»K 2 5 2 * f ** S *** 
^12 5 2ftAl a O.*fcUT»Jfc-r*»^ 1 8 0-2 2 Ot:©^^. 
H 2 0, N«, N«0*fettH«0.©lt£EMft+fc, Al<CHs>. A1C1. 

»«*2 5 2©«ffiC, Cu-CVDKJioT, 0. 05-0. 1 (im<D 
mmaMU*£.K***Z~ SeedM2 6 1 £tt*£i*&o SeedM2 6 1 tt, Cu 
5 0nmOMtMJ:5^y^Ufc*. CVD * affile 
5 0 nmCDUHJ?© Cu J&£fi)«f* - <hlC«fc-3T'# £0#iSIC 

*£.SeedK2 6 1 ©±C,*2 ©3^**** V*«2 3 2€.«Atf. 
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<01 7<7)^litcM^yPiz:X> 

^-><h/ct^ck^^, ^^-xksnstt'bJc, ^icDn<;P2 3 i^<b, 

|ggtl2 5 2tC<fcoT»«$n*. CMP M2©3^f;P2 3 2 ©JKfftt* 
#J*Jf2. 5-3. 0 timOmmtfrZo CMP fcfc^Ttt, ^2<D^-;WM* 
2 12, /t^^t^fr2 1 6*J:t^»»fll2 5 3£>il®fc, ^1<DU^)V 
2 3 \mS^2(DU^ )V2 3 2<AS®<hl^— 5 lCffl0£n&o 
<0 1 8©«Ii:55^DtX> 

# tc> jgiOD/f^2 3 lR^2©3'f;P2 3 2 0iS^8^l&il2 5 
4fttt*£i*5«, «gl2 5 4lt Al 2 O 3 "C^0> WAH 0. 2-0. 3/i 
mOli <h fc £ i -5 ^fiTT & . 

»»gl2 5 4*»J*LT**-lB±T, 7*h'JV^7>fl8S* 
ffU^103-f;i'23 1<Z)^^2 81^2»3^^2 3 2 0^2 8 3 (0 
6#RfD t*»«t5»*»#2 8 2©fc»OW^ &3<D#- 
)V¥x2 1 3R0EA*77^t77°n-2 1 7 <Dfrlb<DUi?7> h 7 A ft0fi£L, 

A^^^SrUffT^o ^niCckO, &it##2 8 2, tit 

3©#-;wjt2 i 3 fttf/ty 2 1 7#JBJ«SnS. ««##2 8 

2,^3(D#-;WM-2 1 3RU!A*7^^t77')t2 1 7 CoFe, CoNiFe( 1 . 
9-2. IT) £7tttNiFe©*y*)BIT&9, 09*-^ 0. 8-1. 5 um<D 

<B1 9©ttJBCMS7 r P-tX> 

*t;i, «tt»#2 8 2, m3(D^-;UM-2 1 3JSiZSny?**v7fr2 1 7 
Mlt^^ISH, Al a O a Tfc3»«K2 5 5 ft, flAtf, l-2/zm<D 
JKff£fe*<k5fcttj*£it:fc«* M2 5 5, ^30^-^2 13, A*y 
^4J t 77"H-2 1 7Mli*2 8 1<£>3|®£, CMP iaotiflt5. 
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£©CMPtt. I3 0#-M2 1 3^>y^t7^2 1 7©**#. 

0. 2-0. 6MmO«Htft«J:5K:*fft*. H19ttCMP* 
tT&©#:^ft^bTV>£o 

<0 2 o©««i:S5^atx> 

*C, H2 0l:H*m5l:, »M2 5 5, ^3(D^-;UH-2 1 3 fttf 
A' 7 ^t7^2 170WIH:- ^4^-JVM-2 14 CH3#M) © 
fc&©5£ttM2 1 4ft, 0. 5/tm-l|imOli*fcW*5C' * 

/ty^*rt-r*. CoFeN (2. 4T), FeAIN, FeN, FeCo 

Sfctt FeZrN * o T*J*T 5 H **«Ttt. ttttK 2 1 4 fit, 

CoFeN (2. 4T) IC *oT***nTV>*. HK, «2 14©». 
7^^7*^T, NiFe £fcte CoNiFe ^0^->^*2 5 

i3(D^iHt2 1 3 0X±i:tit5J;9«^' 
<0 2 l©««»cM*^D-t^> 

&|g|2l4ft. Ion Beami:<toTl7f>^t5. 

<®2 2©^Ii:^^otx> 

r;WS^«-Ctt**»il2 5 6ft, 2~3|im©«»fc<t**5^ 

fiiTC, CMPiaoTMUWfliti. 02 2 fit, ^CMPW^Tb 

fc&<D#^ft^bT^&o 

<0 2 3 , 0 2 4 ©^MlcM^ya-fe^> 

*tc, cmp fc±oTrafc*nfci6fc, ^^i24*o. oe~o. 

^7^12 4* Rtf> TlftBt:, *2©«ttK2 2 lftJfc 
rt t-*.»20«ttfl2 2 1tt.HiB8»*fflV.T«rtT*.**WCtt.F^* 
FeN, CoFe, CoFeN, FeZrN fc£© HiBs ^ CoFe, CoFeN 

WIW*. ^2^tl2 2lH J10«. |3»ii«W^"' 
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6 »im <Dmm £ tz 2> <fc O \z. z> . 

i2(Ditt!2 2 1 £ Seed mtVX. 7l/-A^7*iO, 21 
3<Z>BM4I&2 2 2£0fiTf S. ^3(Dai4m2 2 2 it. #J*.k£, NiFe (ffil&tt 
5 5:4 5), CoNiFe m&tt® 6 7:15:18, 1. 9T-2. 1), £fc 

CoFe (i£j£lt4 0 : 6 0, 2. 3T) f tao«^5. 
3. 5-4. 0nm<D|6BT-fc<i> o 13©ltli2 2 2 te, £V^#2 2 3<h. 
m ^#2 2 4t^t5<k5i:ifiE^n5. £l^#2 2 3 te> ^2©H- 
^£*Sjrr<5g&#T&0, $fflV>SB#2 2 4«^2 0^-^^tl.M 
Tfc£o 02 3, 02 4te, i3(DEtti2 2 2 MlfcWI^tt 

Z.<D'&. I3 0ittl2 2 2 $7X^tlT, Seed Wkt ITffl^ £>n*:ffl 2 
©ift!2 2 1^ Ion Milling Tl-yf^^^. ^<7)<h#<D Ion Beam 

(Dmmnmit. mxit, 3 0-4 5gg<£>i&fflT&&. 

<i2 5-02 7 <Dtf*itcS&:/o-fcx> 

^(3, 02 5~02 7lli^nJ:9lI, ^3(Ditl2 2 20^. «V> 
«#2 2 4**#, *3 0*tti2 2 2 0l£V»»»2 2 3©4#*. UvX h 
7X^FR3l:<fcoTg^ UvXh^^FR3H 5 - 7 m m©BSSff£ft* 
J:5tCft#a**. UitXh^X* FR3«, ^3©iftI2 2 2(D±tO^ 
ftD, ^103<;V2 3 lftlW6 2©=i-nW2 3 2ftt«5J:5KlE« ! *. 

3g 2 ©3-*»tt* 02 7lC0^T^>J:-5^, j£l«2 2 3Stt5tt 

^h7X7 FR3 ©»±««0tt«tt 4 7 V7#-f > h FP 1 t-*UT^6«». 
#±«»Dttitt, ABS J: D «#ITtN 7l/7^>bFPl ©18^^ 

So 

<02 8-03 2CO^J8lCMS-/P"feX> 
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WZ. 0 2 8-031 \zm^-fZ>£ofc* WTs FR3 £Xy^A 

yZZ&T, m 2 (D3-^^i^t5f 3©^teM2 2 2 £®tti Si* 

«*tf, SF 4 > SF.fc£©7n>*#X*mvrfr5J:£*<T#S. 

lR^3©IfH2 2 2<D*V«»£»^ $X77-f/>h^^§:t^ 

yp-feXtC^ViT, 2 lM3®aftl2 2 2®^t^ 

Ion BeamaSOXy^^a^oTT^yi'SnSut^^KftD.JB 
2 0HI12 2 lM3©lttl2 2 2iaoti^nSi2©3-^gR 

*2<Z>ttttK2 2 lS^3 0Mi2 2 2te, 03 0, H3 1l:H«T5 
«fc5Kl, j£W2 2 3^tl.i:i%l:. % 2 ©#-;l<tt**llfrr *«BV>« 
»2 2 4CIrI^T, ^»"fc«3^1fc*'r*7Ur*»2 2'5&ffAyTVi*. * 

X-/^>^^n-bXtC*5ViT, 7l/7g&#2 2 5(7)^^^*). Ion Beam&£ 

TpB^> 2 2 5 ,t*fflV>3&#2 2 4i:©^l:4i:5 7W7^>b FP1 ©Mfc 
fclelMU MMS*^* Htbfct*OABS*^71/7#-f >H FP1«© 

So 

<032. @3 3©^lCS^7°DtX> 

@3 2, 3 3lCB3*-r*«k-3K:. h"?^ FR3 K:&^T> ff§ 2 
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5iftl2 2 1, 2 2 2Rtf/Xtt*t*;^i2 4*Iyf>m. 3!OX 

03 2&tf03 3tC0^Ufc^P-t^*^TUfc«> U^Xh^** FR3 
IBElC^O, iitoWfc#-;i'Xv3 i >^£fT'5. ^ntCctO, 03 
4, 0 3 5 \Z7f;lsfzV:tfe\ZUZ>o 

PI ^i^t5itt!2 11-2 1 40^, 

7 yi2 4tmm-rz>m&m2 i 4 (^4©*-^) tc^-a*, 

Sl^>mcCH)S:<, Pfl«<DJ£«K:, a^ttl2 14©^ SI, 

Ion Beam ©J»»A*©«^ «|V»*»©»W*W*3SK±oT, 
K2 14lt J£«©38aB SI, S2 (DMJ?^, m 1 ©#-;i/8R PI ©«7C»Kifi 

■^<{c^nTii^:-r?>J:oicxy^>^$n§. d<z><k"5^«jfit-«tn«» b 

7;^^fc£-Cfc*#««l2 5 8 (03, 0 4#i) 
2 0-4 0 Mm<Ott»i:^*«fc'5*C^LT^P-feX*^T'rs.Jl©«tt, 

- h /w nftje©fcje)©fiff«xe» abs <&jnx&£<0ra»©xga*^fT3n*. 

0 3 6 «*^H^(c^^> hU$ >^7&£^T¥®0, H38HH36 Kt* 
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fc.<, ges^w^, mmt£<^&z®m~rz>. z(Dtc&, w©i7f> 

#7n±;7>\Z&KX* Sf§ 3 <£>i&ttI8l 2 2 2<B*Vffi»a<* Ion Beam&£(DXy 
^^©KioTT^^Sn* ^3<7)mi4M2 2 2#i^ 

m3<D&&m2 2 2fc£, l£Vi«»2 2 3 SrWT * t £ %> !g 2 
**«-r*«BIVi»^2 2 4tC|6]^oT, ^tC«*«*6^:-rS7UT»»2 2 5 

:7l^TSB#2 2 5fcO^Tfc, UvX h^X^ FR3 

-r^*^> ^©^©Xy^i^o-fe^tC^T, 7 l/Tg&#2 2 5 <D9YmB. 

tfc^t, 71/7^2 2 5£«HV>SB#2 2 4t0^H4C57l/7^ 
>h FP10>IE»&IhI£U l<tl/fct#©ABSA^7W7#'f 
>h FP1 A -Jgbfc*^Tf»»C«jeb, t-Z^'fbWttS 

0 3 7 teft*© h'J5 >tfJj&Z*?¥mm. H 3 9 »*H 3 7 © MJ S >£f 

-*£*j£TS£3©ttMS-lI!i2 2 ©JiMKKllBoT, ;i/g&#£?S5 <£ 5 K b 
U5>y. TX^7 FR3 &KttTV*fc. 

^2 2 3KfrttT, ^IBtCffid^^:-rS7UT«»2 2 5 Ion Beam \Z& 

>hFPl#, J&FP2 $T«3ftU ABS*»67W7*-f >hFP2*-C©IB»B* 
T&*£ns. m*BttE«A«fcO ! b^:#^ (B>A) 0 

fctffcfc, 2 5lC*5^T, 7 l/7^ > h FP1 ABS fcifi^S 
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(2) H5S^2 

4 0—0 5 8 te^<Dg3a£-7 p D-fcX£^bTV>£o 0 4 0-0 5 8tC0^-T^^ 

<04 o^ii:l5-/otx> 

)g|Jit<h&&<i;5KJ£firf £o ilO->-^HK3 1 tt, NiFe &<!£©«tt*m 
ii3 2H -HRKW:, 2SB7fy^fK$n4. ft 1 ^f^T?tt, 3 

-4//m(?[)Mjp©T;p^^M^^^i-fe^, ^iscMpmfti. 

ttJMfcDa^fcfc* GMR^^3 *r<D'&* i2Xf^"C. 

GMRif3^So7J^tI^It5.^2©y-^ti3 3 IS NiFe ft £ 
<Dffi&teW**£fflV>, 1. 0-1. 5 AtmOMfft^C^.fc^C^^S. Ifi»l(l 
3 4H 0. 2-0. 3/im07J^tltbtIM5. 

S&1(E>BM4J8I2 1 lte, 7I/-A^^«<k0, 3. 0-4. 0/zm<Z)iS 
H©g|*fcfc*.fc3K:j*J*-r*. »l©attl*2 1 ltt, CoFe (1. 9T) * 
fc«CoFeN(2. 4T)«n^m5.^1©M2 1 1 tt. NiFe 
(80%: 20%), NiFe (45%: 55 %)£fcte CoNiFe O^-^iT'i^ 
FeAIN, FeN, FeCo, CoFeN FeZrN & E <DX A' y ^MtC 
£0, 0. 5-0. 6^m(DlJltU«t§-tfeTf§. 
^<z>&, SH l ©aftM 2 l l o WiSffii:, Jl/Mi:ST5B^«t5 

\Z&f&lstz'&. I^HIP^OPI, OP2^Ml« ii!2 5 10®± 
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4on ±aaa^wcu^y+«i3m*T«o«!e&^bT^s. 

H4 0©*«*6H4 1©*»fc«7Piz**Ctt, in»OPl, OP2 

icfcO, 0 4 1 \z*?£5\z* Bl©mi4M2 l i©-B±K:, #-JW*2l 
2R^A'«^^t^)t2 1 6*«WB8«:PBTT^SnS. tf-^Jt 2 1 2R 

1 6tt, CoNiFe<ttJ*Jt6 7:15:18 1.8-1. 
9T) XteFeCo («rtJt6 0 : 4 0 2. 4T) TfiUf 51^^*5. 
<04 2©#^l~M37a-feX> 

0 4 i©***&H4 20ttli:S5^ntxm 11103^^2 3 1, 
tf-;VJt2 2 l^A'7^t^)t2 1 6«57*hW^h« RS4 £ 

7th hiES4 h*^-*^^f Kb 

T, IBE (KT, IBE KliO. ^1^«2 1 1 Sr. MWKX 

B4 2©tti*6B4 3 0*ii:55^t^tt' 0 4 2 ^ 
-;;Xb*/t-RS4«i*bfc«. H4 3CHwt5J:5lC. 1MM2 5 1, ft 
l©3>f*2 3 1, »2©#-**2 1 2R^^t^fr2 1 6 <0««f 
^WIC, *»B|2 5 2ft#tm. *M2 5 2B, AttWKtt, Al 2 
O.-CVD CJ:oT»rtan**>OT?, O. 0 5-0. ISMmOWtW 

jj^KMts. »»K2 5 2ii wtEftHftT-e. l O 0«Ca±©»flET* 

ricTSo tt*K2 5 2* Al 2 0 3 iaT»5l^. H 2 0, N„ N 2 0 Sfc 
ttHW,©«IEMft*fc. Ai(ClW.*fcttAlC3U*MK:K«WK:«Jt»f* 

7 )[,*-}■ CVD iffiSc^^SffltS 

W2 5 20IBI:, SeedBI2 6 1 Seed K 2 6 1 

tt, ft*tf, MSOnmOCu^^I. IJ|5 0 nmO Cu-CVD 
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mommmti'TmtfL-rzz s ee di2 6u, cu-cvd m^u 

TBfc-fZZtiZ&Q. Seed 181 2 6 1 ft,*l©3'fK 3 1 ©naOfcjEfcK: 
jgftLT. !&1 ©3-f )12 3 1 ©$1®, HE®, &AB.X*&U\iZ.* »7f7 

04 3©W^04 4(D«lllS5^DtXt(t SeedM2 6 1 <D±\Z. 

Seed 12 6 1(1 Cu-CVD liUTf^Sn, *l©3>f;W2 3 1 ©Gflfi 
KIE5tKiit£LT, ^103-f;V2 3 1©m JgfcRtm®^ 
Wf^A;tl/y^*«9Tftt*tT»6*6, Sgl©rK>»l/2 3 1©3 

fc<, /^I2 3 2Sffi!cnuWfS. ^f**2 3 2tt, Cu££ 
^tL, l^^ftCioTWt*. /^!2 3 2l:J:oTW3nT 
V>fcV> SeedK2 6 1ti, #Mt> L < tt***fc£&fflV>fc*Xy 

M>y^>^XftIon Milling fe^© H 7>f I^>^^^t5, 

fttf, ^7+i2 3 2 ^«^<fc5lr, Al 2 0,-Cfc*IMWt2 5 3 
ttMI2 5 3H 3~5 /zinO'X/V;^iil/"C»*t*. 
<04 5©^tcS<5^n-t:X> 

+ I2 3 2£ CMP (aoTiib, TOfcT*. ^CiD. *2©3-r* 
2 3 2^¥®M#t/^->t&SJ:^:,/^->^n5ttfei:, 
*l©3-f;W2 3 1*6, M2 5 2 CioT»i*n5. CMP fc:fcV>T 
14, »2©#-;Wt2 1 2, /ty^t^fr2 1 6*$<ktH6*l*2 5 3 ©i£ 
Mh. mi<DZl4)V2 3 lWJEi203'f*2 3 2 0g®i:l^-©¥®^ 

<04 6©tt^KS37n-feX> 

H4 50tt**6H4 60«iC55^^Tflt *1©=K*2 3 1R 
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xs%2(du^)V2 3 2<Dmm*m?mBm2 5 4ft#3t$its. mmm2 5 4 

te, Al 2 0 3 Tfc9, 0. 2Mm~0. 5 /im0iSt^5i^l:^ 

»T*> X«Ion Milling tttU f&3©tf-;U*2 1 SS^.^V^ 
fr2 17 (07, 0 8#i) ©fcftOBP**^*. *y*K£0, 
»3©#-;W*-2 1 30/ty^t^fr2 1 7 5r^^-r^). IS 3©*-* 
H-2 1 3Rtf/ty^*ty^fr2 1 7fe#fcbfc«tt, l/^h7W-A«i 
£TSo ^3©^M"2 1 2 1 7B, CoFe (2.2 

T) Xtt CoNiFe (1. 9T Xtt2. IT) <0^y**T*0, 1~2 

At m CD ggB ©Mff ft ft 5 * 

*&3©#-;Wt2 1 3^A*>y^^t7"/fr2 1 7&MUT*5i 
SHC Al 2 O s Tfc*lft**2 5 5ft, <*J*tf, l~2/ira©li^U5l: 

17 0HB^ CMPCioTWft*. 3L©CMPKl«fcO, *3©#-;V*2 
1 3^-;^t7^2 1 7tt, «ftK2 5 5©rt*KiaB*^WK:a* 

<04 7, 04 8CD^HlcMS"/P-feX> 

04 6©«i*^H4 7©«Ii:S4^t^m MM 2 5 5, fg 3 © 
#-,^2 1 3Rtf/^f^V^2 1 7©*W*Bfc» mi4^2 14ft, 
«*tf, 0. 5-1. O/tmOKfftM^^lcWrt-rft- «^ 214tl 
CoFeN (2. 4T)'©^;+I. X», FeAIN, FeN, FeCo %> b < tt FeZrN 
<DXny*mKZ'oXm*.T*Ztifi'C**. »3©*-M2 13 

RtfA*****:/W2 1 7©±K, NiFe Sfctt CoNiFe 

irrfc*^**2 5o#**sn*. ^2 5o^u« atiu 

2 1 4ft I BE0lfflia^t/^-^>^t^. 

zinici:0, ®4 8ic0^-r^>ct^ic, *4©#-;PM-2i4t, A*** 
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Ion Beam a*flH>Sn, 7 5 

cniCctO, HiBs «T&5ittl2 1 4*l««l:/^-->^t5ot* J 

3. 0»j*_fc£. ci 2 £fcte BCh+ca 2 &£©ADy>*:*fx£Hft+. sot- 

3 0 0-C©*aTf. RIE fcfcfrU ttttK2 1 4 *, «*tf, © 8 0 % 

*§m£-exy^>^-f 3. RIE £fT? so'CJgi.-L* £MC* 2 0 

o-2 5o , co«i*«ff*u». d©iam«SH-esn«, mnm<DK*->* 

££IC, Cl 2 , BC18 + Cl,*fcttcn&K:0ifc»AUfc#*K:' C0 2 #X& 

£D> Mask»£©MUt#3 0~5 OX«bGl±-rS. 

±^i^i:UT, 1^12 14^ (8 0X6*) Xy^>fbfc«. 
^#-T^>ai4M2 1 4lC#bT, ilUntflft IBE £©IBEte, 0«*-fc£> 
40-7 5S©8SU^"Cfr5o 

±S£bfc<fc?lC, NiFe Sfctt CoNiFe 0/^->^7+1^5^X^2 
5 0tfljV^ ttttK2 1 4£M*-X>^"r*C:£KJ:D, JMfctf-** 
2 14*jEmiZMtfL?Z>Z£tfX~%Z>o ZL<»1t#>* fg 4 ©tf-;W>t 2 1 4 tC<fc 

XD-h/Wh^. 0. 1-0. 5AmXliO. 2-0. 7 # m<D«fc "3 fc» S 
L^fc. »^HiBB#T*J«Snfc»4©#-;PM-2 14CJ:oT7D-h 
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@4 8cWl^£04 Q^^tcM^'/n-feXT^, A1 2 0 3 T'&£*&^£I2 
56^ X/Vy*fc£cD¥gmcfcoT. 3-4/im0iI^^5l:^ 
31 CD^, 05OK0^-r*ck?K, «2 5 6, m4<D*-)VX2 1 
4^A'^^t7^)t2 1 8 OSiBS.CMP I: ioTfftt 5. 
^tllCctO, *.40#-^fr2 1 4Ri;/V^^t *;^fr2 1 8tt, »MI2 

-r«.«3©«tt«2 2 2 ft*. CoNiFe(«cit6 7:15:18 1.8-1. 
9T) XfttFeCo (m^6 0 : 4 0 2. 4T) T*ltfr* £ *" 
®**tt, «*tt* 3. 5-4. O^m©il^^.I30il4l2 2 2H 

<|5 3£.tf0 5 4(Dt^«itCM^^a-feX> 

05 1, 5 2(D«i*»6H5 3, B5 4P*IlCS4^nt^tt' ^ 
Beam*. 3 0-5 0*OftltmU*3Oltt«2 2 2^Wt. 
£12 CDB&14M2 2 l^X>yf B&£T£o 
<0 5 5 5 6 ©«Il:M^^OtX> 

mz. 05 5. 05 6K0^T3i:^, « 3 OttttK 2 2 2 CD 5 * . SHV> 
gp#2 2 4£l$£. »30*tti2 2 20^*»2 2 30t#*, ^ 
■*X*FR4K:<fcoT«5. l/y7hT7^FR4H 5 - 7 m m©** fcfr* 
j;5 Ctt |t5. kyXh^^ FR4te, « 3 ©StelHI 2 2 2 ©±Tfi^ 
*B, *1©=i>OW2 3 lWJt*2©3<^2 3 2HS^^t:» 
<0 5 7 £:tf0 5 8 (Dm&\Z.^Z>7u J t7s> 

05 7, H5 8CH*t4J:5l^ FR4*X-^ 
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U S^X h 7 X ^ FR4 S X 7 fA* 7 ^ ^ 1 5 y o t X i: UT tt. 0 2 *^ 

0>J*J^ SF4, SPeft^^D^^XifflViTff^Jli:* 1 ^**. 
2 lRZS%i3<Dmtiim2 2 2<D9\-m&lZ®^. $X77-f/>b^l^^^ 

^yD-tX{Cfc^T,m2(DattM2 2 1^30iM2 2 2 (D^^^^% 
Ion Beamfet*©X7^>^l:iot7^^$n5ui^<at)^ 
2<DKHfJ&2 2 1 Rtf IS 3 ©attM 2 2 2 K£ o *lZ>® 2 <D 3 - * g& 

-feTJC^T, ^l^T^2 2 5 0^it)< Ion Beam ftt'0I-yf>^ 

#2 2 4 t<D^^^D^^l/T^^>b©^»jS:lfil^^> ^M^^^ H £ 
VtctZO ABS ^^Ttf^h^-e^SBBIS:, -J6Ufc«^»^K^ 

2 4*xy^>y-r«.«v>«»ic*r-r*±iaxy^>^J:o» o. i~o. 

PI **£T*mttMl2 11-2 14®^, ^7^12 4^ 
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5(DTtt^<> DDSP»i£g|5lC S»«attBI2 1 4(OJS»Sl» S2^S<t-5JC 
X^^>^-T^)o I>yf>^Stl/T. IBE ^fflV^c«-a"> Ion Beam <£>8S 

t , y yii2 4 £ BUTTS 1813:1112 1 4<B»MS8t«:l»#U 

H5 7»tfH5 8CH*lfc^n-feX*t|l71/ft«, FR4 
SBlitS. 7JRt^t"e^5«2 5 8 (03, H4#KD 

09*.fc*, 2 0-4 0 /im©IJ?tm5l3lSlT, ^Dt^^Tti. 

JjqX, XD-h/W M8J£<&fc«><BCTJgxe. ABSOlnX«:^©«tt©X8«« 
(3) H»J3 

0, H5 9-H6 5l:BaSSnT^. 1 2 C*^tB* 

<05 9 (D^^M?>yP-fe^> 

mmttzz&oizMfc-rzo ^i©i/-;^i3 i«, NiFe 

7l/-A^«v+SCJ:oT 2-3 tfm OKSt UT^tS. 
3 2B, -*Kltt. 2S^f7»^n5. ^l^'^^ 3 ~ 4 
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M0^t^§GMR$f35:M1-^. *2Xf*^T, GMR 

*^ 3fe*57;WS*K*d«r*. i2©y-J^13 3tt NiFe 
tettftftffl^ 1. 0-1. 5 /im©Mt»£:fc*«fc3K:JBJfcT*. 16**3 4 
te, 0. 2-0. 3/tm07JRtItlt^t5. 

S£l©BSftlg|2 1 ltt, CoNiFe (2. 1 T) Xtt CoFeN ( 2 . 4T) ftfflV^ 
1. 5-2. 0/im©lJltlTi)StS. ^1©IM2 1 lO^, 
©#-;PJtfcfc**«K» NiFe (80%: 20%) <b U < tt NiFe (4 5%: 
5 5%) ©;* Xte, FeAIN, FeN, FeCo, CoFeN fe b <« FeZrN © 

X/Vy^I&ft, 0. 5-0. 6 //m»«l/> Ion Milling Tf/^ — 

*>/>b*#VMB*in?, ***2 5 lft. 0. 2-0. 3Mm0lJ?T 

^2©#-;WM-2 1 2»tfil©^^*ty^fr2 1 6 ft#fcT 
-5. H5 9tt*2©#-;Wi-2 1 2»tf»10/^^*t^K'2 1 6 ftJ« 
bfc*£©#*ift^bTV>5. 
<0 6 0©^SlcS^ya-feX> 

7*isft*fr u ^b7U-A/9*ttcio. « i ©3-01-2 3 ift. 

2. 5-3. 5/im©lI«t§. ^,1103^2 3 103^^ 
->^©X^-Xt^ 7* h^y7xM?fe^!2 5 2S^t5. 

2 1 3fttf/ty^*f *>^Hr2 1 7«bTfe^®^ 
Al a O,-Ctt*»»K2 5 4^ «Afif, 3~4tfm©**£fc*J:Sfctt# 
Stffc*, %gl2 5 4, #-;W1r2 1 2^A^=¥t7^2 1 6 ©J*® 

ft , cmp £ o t mm-? z> o m 6 0 \t CMP #*£T u ft * u t v> * . 

H6 0O«**6H6 1R«H6 2CS5ttt. *6*ISS 2 5 4 ftJ&fifc 
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LX$>Z-W±\Z> HiBttTfc* CoFeTfc*«Btt]BI£» 0. 5-0. 6 um 

<Dmmr*&i&vfr'&* coFe T&siMB«tt*©iB-fc»^ mmmw2 8 1, % 

J^^-T^o ^lt> ^ -^/^->S-7X^ «!b IT, m&m2 1 3£ Ion 
Milling CioTl7f>n§. ^n»C<kO, *«*#2 8 2, « 3 ©#- 
;i/^2 1 3^A*7^^t7^)t2 1 7^&n5. 

^IC, «tt»#2 8 2, W,Z<Dft-)V¥x2 1 3&t^A^^^^^yn-2 1 7 
ft»j*LTMaHK:, Al 2 0,^»iK2 5 5 S, «*tf. 2-3 um© 
JKfffcfc*J:5fctt*£-frfcffc* I6il2 5 5, H§3<7>#-^)t2 1 3. Ay 
i?^t7^2 1 7K^il^2 8 10HIS, CMPiaotWS. 

cmp K:«koT¥a<bsnfcSiK. ^^124*0. oe-o. 

^t^l2 4©HE fttf,"¥fifciBfc. i2©«t!2 2 1^ 
fijct5„I2©iftl2 2 ltt,ffiBstt*fflV^T**"rS.*#WK:»»FeAlN» 
FeN, CoFe, CoFeN, FeZrN fc£© HiBs ft, »C CoFe fttf CoFeN 

#aUTV>*. ^2©^14M2 2 ltt, H©«, »3C«ttW^*W^ 

£CD&, ^2©W2 2 1S Seed itlt, 7 V — A * y *i£lC<£ «9 , 
^ 3 ©iM2 2 2Mt§. Sg3<Z)&&£l2 2 2 te, «*tf, NiFe CttJft 
Jt5 5 : 4 5), CoNiFe 6 7:15:18, 1. 9T-2. 1), * 

&tt, CoFe (&fifcJt4 0 : 6 0, 2. 3 T) »CioT«*Sns. ^©J?* 
tt, 3. 5-4. O^IBfflt'*^. i3©lfl2 2 2«, £H»#2 2 
3 <b, «^»»2 2 4 tSft5<fc5l3^^ (02 6#HB). £^S&#2 
2 3H ^2©3-^^^t^WD, »W*»2 2 4tt»2©#- 

^3©i14i2 2 2©^, iH»»2 2 4€»*, ^ 3 ®™ 2 
2 20>j£^SB#2 3CD±#£, l/^Wf FR5 K«fcoT«"3. US** h 
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•7X^7 FR3 \Z.m 1 (DU^ )V2 3 1 Rtffg 2 ^ 2 3 2 £ <fc 5 

*JoTH5. &tt* FR5tt, ^<D$S!®7^ *ffll>gB#2 2 4<D 

FR3 ^MbfeWi^tt^S. 
<0 6 3R^0 6 4(D^iltCS^"/P-feX> 

06 3, 06 4\zm*-?Z>&Ot, FR5£X^3=- 
A'.^^tT, Sg2CD3-^£^/rr&f§3<£G&Ml2 2 2©ti^sai$ 

X^>^te. miCD#-;^^^T^S3(D^-;V>t2 1 3(D&m&x*m 
ftT2>. 

C^T% X^^A*^^(^yp-fe^JCJ;D, k^Xh7Xf FR5t^\ ^2© 
mitM2 2 lRt£!&3<D5BH4M2 2 2 (D^Ht^^, $^77-f^>h^ 

■ P»til&I^>^n*^C*^' ^2(Dittli2 2 lRtf*3© 
2 2 ©*VH»#. Ion Beamft^©Xyf>^aC«toT7^yf 
Stl6I^<40. m2(Dai4M2 2 lRtf»3©«tt«l2 2 2 H<koT 

M^n§i2©3-^ww/^-->tiTffi!c$n§uti:^. 

^2©Iitl2 2 l&tfI3©H4I2 2 2fcL J£^»»2 2 3£WT5£ 
<ht>K, m2©#-JW«*»^TSIIfflVi»»2 2 4Kfa^oT, 
^T57W7^2 2 5 <g|5fc£#J!a) Sr&A/"CV>*. #fSBJT*te> 71/7 
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<. aa«E^WKl, i«ft<SlS4l:*ft5*>6, ^©«OX-yf>^Dt 
*tc43V>T\ 7l^T^2 2 5CD^^^fe. Ion BeamftfCIyf 
iaoT7^^^n5w«<^^ Ufc^T. 7l/7*»2 2 5ti 
V*«» 2 2 4 £<D&R\Z$iVZ>7 U7tf4 > h FP1 ©MbfcMU 

HtUfcttOABSd^7l/7^ >b FP 1 £T-©Sg!li£, -^Lfc^ 

<0 6 5©^il:iS7"DtX> 

06 3*tfH6 4fcB*bfc^n**#*7bfc*. l^Xh^X* FR3 

^97*i2 4ti»t5«ttK2 13 (B3©#-;W 

LT, IBE*ffl^fc»^ Ion Beam ©HMt «V*«»©» 
M^Wflti££<fcoT, ift!2 1 3H *«058*S1, S2 ^3© 

*-jw*2 1 3©«7t^^ifi^<^^nxJi^-r^ c k^^x^5 : ->^$n^o 

7^t&i*t^il2 5 8 (03, @4#I) ft, «AJ*» 
2 0-4 0 um0l)ltaUol:MbT, CHAltOT-Ot^^BffiSl 
$613, *a©»K««^v FftttDffiTfc*©W*rtO 

x< XD _ WW htg£©fcj&©0Hgxe. ABS©iDXfr£©ffl»<*>I«*** 

3. ^Ay^t&^tBiS^i 
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K4 0 0 &%LtftftcmmtU-oT^2>o 

200^«#9;6 2 1, 6 2 2 t, Xfif#6 1 a>&«n&«K*v>T*ffl#a& 

6 2 1, 6 2 2 *jt«S-rS«#6 2 3 t, i#6 2 3 ©IS + *«*^^II»« 
6 2 1, 6 2 2tCBS¥ff-rSJ:5tig^TViT^iS*ea«i:l/fc$«>%-6 2 

H4 O Ote, $^>t6 2 4(DT®K^*^^J£t;:J;oT®tt 

n § <t "5 2 nx o 

js<iifflT#-5. 1 t^M-e 24i^, zi^—-? (t 

0 (ClUfe liJfiBfcRtt 5 nfc&m5V X ^ 7 1t, ilT^i/ 7 1 iCttLTlf 
$g©fE&Rtm££fr 5ill^7 H7 2t, il^^^ H 7 2 SrfiBfax 

7 1 © h 7 5/ i?±»:tf ftfttSfc*©7 y t >^'J * t U 
3<h£{f*.T^£o 

7-k>yU4 1 ^ U -y^gi7 3 \t. 14 7 4 Sr4 , 'il^CLTlHli»jpJ^^4 1 ^ 'J V 
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y7S£.rffl*Y'J-yi>7 Sim*,******-***™***-* 1 ™ 
owwnnoww&nTfco. M»r-A7 7o«n«ctt. hm^ 

H *^>f »>T*>^'J 7 8(4. *«***C*T*«MM«^ 
p 72(t , H 6 6. B6 7*#fcl>TK«U&««^8«*» l *" r *- * 

RS g A ,n2U. Bi->iocst*M»«t*. tt-x. use 
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